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BATTERY AND ALKALINE STORAGE BATTERY 
USING THIS NICKEL ELECTRODE 

(57) Abstract: 

PURPOSE: To provide a nickel electrode nickel storage 
battery which provides small electrode swelling due to 
production of y-NiOOH by using nickel hydroxide powder of 
high density with 0.14ml/g or less internal fine hole 
volume as an active material. 

CONSTITUTION: Nickel in a crystal of nickel hydroxide is 
partly replaced with an additive element, and by forming 
its solid solution, dislocation is formed in a crystal 
lattice of nickel hydroxide to increase a degree of 
freedom of a proton shift. The additive element solid 
dissolved in nickel hydroxide must not worsen a 
characteristic of nickel hydroxide as an active 
material, and Zn, Mg, Cd and Ba are provided as the 
additive element Replacement with these elements in the 
nickel hydroxide crystal lattice displays an effect of 
suppressing production of y-NiOOH, in a rational formula 
(Nh-aXa) (OH)2(X: one kind or more of Zn, Mg, Cd, Ba), 
in the case of a relation where 0.01 ^a, and since a 
characteristic of nickel hydroxide is worsened as the 
active material in the case of (a) exceeding 0.10, it is 



necessary to set a relation where a^0.10. 
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*ICfc5— SBEIfttt, 5c3Rlt*«Ct5V^TNidS0.9£Jl±0. 9 
9«T£ *ISiD5c*ttO. OlJ^JbO. 10£TF£ £*i<5!§ 

[si5#5C3] *BMt=7>*»*4:SttK»*o±ric»i: 

(Ni,_ a X a )(0H) 2 

X : ZnJlg.Cd.BaOrt 1 MW±^5c^^|l^ 

to* 

a : 0.01^ a ^0. 10 
[IS*^4] H(fie*Kfb=7*M»*<oai7L*S^l5-30t 

*i»SIB*«3<o(5rii.*»(ciE«cOTA*gs«ji!iffli7Wa 

[R3R«6] *Hffc=7Jr*»*«:e«II»*Oirt»i: 

[M*«7] *Rfb=7>*»5R«:SftR»5t£<0±jBji»i: 
■T5=:7W«ffiS:fflv^7**JSajdi(c*5V^-C, HufETk^ft: 
=7>*t&*ortffl«B?LS!i*so. 14nl/gKT-C*> 9 . 
EJS«l*»**S5c*ltftCC*5i^-C(Ni I - II X a ) (OH) 2 
U X : ZiuMg,Cd,Batf>F*i 1 a«±05c*Ojffl^;b-ti\ 
a : 0.01^ a £0.10) ft 5^t±5t*r*f-r £ t><D£ Ztl* 
$ 8aE7kKft=7JrA!&3K<oa7L*S^l5-^30f>»*.x|' 

n-AT-fe 9 . *^ott«ffi9^15-30mVg-C*>S C £ £4$ 

[xnomBftiwi] 

[0001] 

[SJK-hOHJBjHF] L-CTKSSfb^A 

JBi *fc7**j*tt»WJ8i-5 teo-cfc 9 % 1#(-i7K65fb:-7yA 
»*sfB»5c*^K*SlifcTA*!f**H!lffl=7Jr*« 

[00021 



1 y -Ni00H^^J««:«ffiBKH(OlSH i: ft 5. 
[0003] #(cV-xhS^7^mffi{cfeoT(L i£fl#. ftSc 
*BJU&9WiO. lnl/gaTO*«**BMfc:7Jr*»*3i«ffll * 

J: 5 left 9 , ***»5*«**»ffc:7 JrA»*-e« y 
-NiOOHO±fi£«C«toTJfi««tt^jft»u «LvH*BflB2 
BWflfc C * i l ^ 5 HS^feS, RBH 3:»iB?- Sfc 

»*B?L*«3ft*0. 05ml/gKTOK«B**»ft=7**»*S:ffl 
V ^c=7*ASmj&(-0V>T y -Ni00H*>aS££:l»Jfc-r S 369! 

feast fc. 

[0004] 

AOttHWeflK* JSWfCfcoTrtU 0. 05ral/gJ£ATtf>;s^g 
*BMI^7^^«mv^:7>AS«ttlc#ft^lB)rdii-«: 

[0005] !*oT**K««i:Ot¥*K»coraii*«c:K.^ 

rftsitfcfco-cfco-r. e^K i Lxft&mn&mi 

0. 14ml/gaTOft5fi**»fk=7>A©*4:ffil \ y -NiOOH 
±fiE«Ccta«ffi«B?BO'>ftV^7>A*S, ^i^JrAlt 

[0006] 

[RBSr#8fc-r*fc«>*>*S] fttRMTLSfliaso. 14ml /g 
WTOS®**Klk-7^A^ii*?o^5Kic^<lt^@» 

[0007] L fc 35- o X7fcS*ftl-7 yAfei^F £ jgSS (CI L T-7 JrA 

[0003] fcm\L-vn'&&ft<D7 *h>&$h(D&&g$:miW 
-r*UfJ;<. -t<0«t5fta»Sr»i«-*-«*»i:L-CHt* 
!Effi«:»«-r*wi:^*aii:ft5. *J6W*btt3a^»5 

[0009] -rftto*,*HlW07A*!lS«Jfeffl=75rA«ffiacf7A 

ft II **H&tt*BMt=7yA»5R4r»tt tfo 
7A4J#«j6ffl= 7 5rA«ft«Cl3l^T % ttE*S*(k=7Jr*»3Rtt 
rt§fi*a?LS^?5^0. 14ral/gWTT'$> 9 . *»offifE*Kffc=7 
5rA^(i^ B B a f&^75>^a7c^(c J: 9 — «««Sia-fc»» 



#gfl¥05-182662 



3 V-*,* 



looio] ^^mit^^r^<o^^(Dmi)mm^x. 

Z>— Ttmtk&lZtS V x TNi a*o. 9«Jb0. 99WT 
£ S»D5n*«:0. OlWiO. 10£AT<t StLSO^jfft 

Ll\ Ni^o. 9*«[T»SD5£*^0. 10£ri£;i£t§^C 

[0011] * ft *3B 91 or w J Siii^ Jr i tfrrt J 

(Nij_aX a ) (OH) o 

fc«U X : Zn.Mg.Cd.BaOrt ia«±05c5R0ai^fo 
it 

a : 0.01$ a $0. 10 

[0012] mllS, *Kfb=7^t&*OrtSBa?LS»ttO. 10ml 

[ooi3] me*ttfbi7^&^«?L#s»i5^3otv^^F 

D-Ai:t^o/j^i \, mil*E&$:Z<nfflmb-rZ>~ tic 

[0014] * fc*»^3r*t»5S(OH:*Bfll«15-30ni2/gi: 

[0015] fJE^tt^U^i-Xtt^fif^^^fi^-CHS 

[0016] «T*J6W(-ov^-CSe>Jc»»jcIftWi-S c tK 
RfK=7 J* OSSS * (D- 7 5* (D— SC £ gs*D5c* -CBift L . S 

f£»og & .fc ft 7" d ys&$h<D g * ft «s jf^c 
[0017] ::t\ *ttffc=7jr*(CH*$4i5SS»5n*tt. 

lift <b * t > t * 3 w i ft'* ft 4: ft 5, :^ ft* jftfci- 
S8flQ5c3ff t LTI4Zn.Mg,Cd.Ba^*>5 0 ifcZtl -fe«C«t 
o ?KI$ f t-7 JrA & £ t&^cp iZ & S B&ri s v -N i 00HO £ fi£ 

oi$ a ift5»*-e*)* w 

(Nij. a X a ) (0H) 2 (X : ZiwMg,Cd\Ba<D 1 ®J^±) 
[0018] a#0. lO&ttjtftVftlCttSIMC&LT 

o*K-ffc=7^coi#tt*sffi/j:t>ix-5c ia>£> a $0. 10i:-r 



[0019] L**U y-Ni00H<O±ricS:aiSy-f-S«b*i}Sfe 

13. 0.02^a £o.o8t-r*<oa«a*L<, tts^t< 

130. 04$ a $0. 06t-fZ><Dfr&\t\ 
[0020] 

[0021] »»W1 

a)%SRU *BW«r*ttLfc. 

[0022] ( i ) zkBil^2±£&Big2B2 £J L5 IS^feYk 
<D?aft40^60X:-ettK=7*A-*»«Ri: OflUfet* 0*A(BaSO 4 ) 

i§S5£r?gT • fgj$too, pH^^ll-HO^SiCnyFD 
-A Lfta* ^ , a- fljAOBiSfWt: Lfc*SSfb=7^S:Wffl $ 

ftfiftr**>jSf««:fflt^TpH3fl5l4«:e*.S»# 

cent, *Bttte 7 9*&mw¥izmmL* n*>tiz>*mit-7 

®ffiofaftt>40-60'c(ce:^$ne o ^±(c«tt)# 
e>nfe*Kft=7^e^ortttaB5Lsa[(io.86nii/g-es>o 

[0023] (g)£at&mBtia B 

®*Sifb=7tA^*90wtS!w-K{t3^AFt&^10wttt^a^ 
Lfcc 

(3>£lJbtc J: t# -^FiR«:#5LS95«tcoWrA-.* J«ta 
Ktg«wSf****L, t<Oft, •£« • 7Hxj*S!-i-* C i: 
Met or. ^7^mSS:f^S4Lfco 
[0024] (3)TiHgtt?ft(OfW 

zmmt l, 
?*rt:ciEau, 

*ri#^ ft4b\ B±{:»^t=7)r*|«Bft*t5Z ift 

ot, =7)rA««CCft:7^©* J 5»^*77T{Ha5K»OSW:tt 
[0025] EJLJb«C X bixfcMJ *«ft(Co# y -NiOOH 

©miiifiO^llffipiJ (1) - (3) W ptxM i >) % BaOSsiDS 

^ a * ice* l -c= 7 frmrn * im l . 

® ^ 0=7 ^ ■ ffi * « ^ T T# A » gSffe*: ffS U fc* -ttiJ C 
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®?a«2or (c^j v * -c i . oca <o &mmm m x^m, l . 

*JH<Dffiffi«£*3tt 5 y -NiOOH£ricftSrX»EIiJrlw «tot 

[0026] S 1 (C y -NiOOH CO *Kfl£: 7 jr» IC@ jg t 

fcBaaSiDfi-r*t>t>(Ni|- 8 Ba B ) (OH) 2 ^*5l^«affl[i CD|H 

Ba<Dmm&miW-rZ>\Zk\ y-Ni00HcO±f£l:7)^< ft 
SeiD«cj:sa!i*^*#<ft5ri:^to^-5o fc*: 

-Ni00H<o^«4r»»J-r-5ja*tt38»$ixS o 
[0027] atffiffl? 

ZWiim&mt LTZn, Cd,Mg.Ba*fflV>rtl ^>^r^a{C^ 

U taS20 c C(CioV^ri.OCACO^m^^T^mL. 
«*JtBtf>ffitBtC:tettS y-NiOOH*J5R*S:Xi»l2l»flcJ:o 

?p J: o -catJ'S L . SH£tf>St7J col?.*/. £ <d 
*&flMMKS05f¥fflK 7/-9-t Lfc c y -NiOOHO^j&g 

[0028] J; 9 ^Dtu^(D^Dm:>: y-N 



tt*tt*(Nii- a Ba a ) (0H) 2 U*5l*5attj&SaS0. 10<tft5 

[0029] ft*?; *3BM<o||ii6eiJttJEJi±lcl8&*tS tw-C 

f\ a -Co (OH) 2 , 0-Co(OH) 2 . K^^Ffe^l Mi&Jgs 

a* a f t&3fc*r** J mnm^mm l tco (i d m<t> & sis-f 

*fc<0-Cfc*l.tffil\ fcfc'U #±CO*T-a-Co(0H) 2 , 
j? -Co (OH) 2 tt— SKb3'^ * F i: Pl^ft^^^ C £ £: 
JR3A* /if H&5R«c ± 9 « e>HS5&Sl2— ffisA* a } 
co^(cit-</J^ < ft*«lS]*sB»&iT,S 0 
[0030] 

SS^O. 14ml/g«TO*ffifb=7yA«r*fifc»4:-r<5JSftK 
t&^TcSRtbftJCtel^rCNi^aX.) (0H) 2 (fcfcU X:Z 
iuMg.C<kBa<Oft r««±(D5c*eD|&^fc^ a : 0. 01 

^ a ^o.io) ft£^i±5t£*rr5k<o £ Lfiicnx\ 

MX y -Ni00H£f£(C X 5tt«ttffl0^ftl *= 7 *A«1S, # 

[HffioffilliftKH] 
HIl y -Ni00Htf>£j$fi 4 @S5c*tO«»0fti: ^B3fg* 

H12 HiSTC^OSiDftRVy-NiOOHO^fiRairmffilK 
iSircogg<££r-^-f 0 
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Conventional. 
Mi(OH) a powder 
Ni 1C0% 



End of 
charge 

End of 
discharge 
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Zn (OH), vA% 



Ba(0H) a vtX 
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